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RELATED APPLICATION DATA 
This application is a non-provisional application of provisional application of 60/413,83 1 
filed on September 26, 2002. 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

This invention relates to a manway lift assist mechanism, a spring actuated lift assist 
assembly therefor, the lift assist assembly comprising a hinge assembly and flat spiral springs 
housed within substantially closed cover assemblies for protection from the environment. The 
number of hinge assemblies required for a manway as well as the number of lift assist assemblies 
10 for each hinge assembly is dictated by the weight of the cover and the resultant lifting force 
required. The lift assist assemblies of this invention produce a torque opposing the torque 
resulting from the cover weight thus reducing the required lifting force to an economically 
acceptable value. 

2. Prior Art Statement 
15 Traditionally, manways have been used to gain access to the interior of pressurized and 

non pressurized vessels. The manway consists of a cover and a collar assembly, the collar 
assembly welded to the top or sidewall of the vessel. To facilitate opening of the manway cover, 
at least one hinge is typically attached at a point exterior to the manway cover with a lift handle 
attached to the cover at a point furthest from the hinge. Due to an ever growing concern over 
20 industrial ergonomics, better methods of reducing the force required to lift the cover are being 
sought. Looking at the problem as a function of torque, the weight of the cover in the closed 
position produces torque based upon the distance from the center of gravity of the cover to the 
pivot point of the hinge. To open the manway, a lifting force is applied utilizing the handle. This 
lifting force is applied to produce a torque opposite and greater than that of the torque produced 
25 by the weight of the cover, thus opening the manway. 

It is known to provide a door closer for mounting on a door member or jamb member 
comprising a base plate, a plurality of laterally spaced and aligned bearings carried by the base 
plate, laterally spaced actuator arms interconnected at their outer ends and means carried by the 
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outer arm ends for establishing an operative connection with the other of the door and jamb 
members, a shaft projected through the plate and the arm bearings and pivotally securing the 
actuator arms to the base plate in combination with a plurality of its coils springs spaced in the 
direction of the length of the shaft and surrounding the same. For instance, see the U.S. Patent 

5 2,823,413 issued on February 18, 1958 to Kenneth M. Stewart. The closing force of the door 
may be changed by lifting an end of one of the springs from the actuator arm, however, external 
adjustment is otherwise limited without removal of the door closer from the door. Furthermore, 
the door closer of Stewart is unprotected the from the environment and is subject to damage from 
environmental factors. Additionally, no latch is incorporated into the door closer in order to 

10 retain the door in an open or partially open position. The device of Stewart is inappropriate for 
a manway cover, therefore, there is a need for a lifting assist mechanism that comprises multiple 
lifting assist mechanisms, provides for placement of a retaining clamp between the hinges and 
provides means for locking the manway in the open position. 

It is also known to constantly urge a lid into an open position by a pair of helical springs 

1 5 for each hinge pin through which the pin extends. Two separate hinge pins are shown, each hinge 
pin having a pair of helical springs disposed therearound. In the order to limit the upward 
movement of the lid to a preselected position, stops are provided. For instance, see the U. S. 
Patent 3,459,462 issued on August 5, 1969 to Barnard, et al. As with Stewart above, no means 
is provided externally to adjust the spring force supplied by any of the springs, nor is there a latch 

20 to retain the lid in any one of a plurality of positions. Additionally, the device described by 
Barnard, et al., is also unprotected from environmental factors and therefore cannot be used in 
rigorous environments such as for a manway cover. A need exists for a lifting assist mechanism 
that may readily be adjusted for the appropriate lifting force, is protected from the environment 
and provides means for locking the manway in the open position. 

25 It is further known to provide a balancing aid for pivotally mounting a manhole cover 

comprising a stack of conical disc spring and means to compress the stack of springs as the cover 
pivots from an open vertical position to a closed, substantially horizontal position wherein the 
stack of springs comprises a first subset of springs having a first diameter and a second subset of 
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springs having a different diameter, the first subset of springs having a steeper spring force 
characteristic curve than the second set whereby the overall spring force characteristic curve of 
the combined stack of springs as the cover pivots from the open vertical position to the closed 
position is progressive. For instance, see U.S. Patent 4,137,669 issued on February 6, 1979 to 

5 Erwin Nunlist. Though effective in assisting with lifting the manhole cover, failure of any part 
results in loss of lifting force. Furthermore, though the manhole cover can be balanced in any 
position, no means of locking the manhole cover in the open position is present. Finally, since 
the balancing aid is disposed between the hinges, the space between the hinges is completely 
obscured and placement of a retaining clamp between the hinges is not possible. Therefore, there 

10 remains a need for a lifting assist mechanism for a manway cover that comprises multiple lifting 
assist mechanisms, provides for placement of a retaining clamp between the hinges and provides 
means for locking the manway in the open position. 

Additionally, it is known to provide a retro-fit cover balance assembly comprising a pair 
of torsion springs having one end passed beneath the cover hinge members and bearing upon the 

15 collar hinge member. The through bolt is removed, a spring cup is arranged adjacent each side 
edge of the cover hinge members, the springs are disposed over the spring cups and the through 
bolt replaced. Holes for eye bolts are provided in the cover hinge members disposed away from 
the center of rotation and the free end of the springs are inserted through the eye bolts. Access 
to retaining clamps would not be possible between the cover hinge members, nor is the balance 

20 mechanism protected from the environment, nor is there external adjustment of the spring tension. 
For instance, see the U.S. Patent 5,394,650 issued on March 7,1995 to Robert Dean. 

Finally, it is known to provide a compression spring which moves a cam member against 
the underside of the manway cover to help in lifting the manway cover. External adjustment of 
the spring force is provided by an external bolt head. The spring is housed in an enclosure. 

25 Access to a retaining clamp between the cover hinge members would be denied. For instance, 
see the U.S. Patent 6,446,307 B2 issued on 09/10/2002 to Larry C. Wilkins. 
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SUMMARY OF THE INVENTION 
Though lifting of a light weight manway cover might be accomplished without the use of 
assistance, generally, manway covers are of sufficient mass to require assistance in raising the 
manway cover for access through the manway opening. The prior art has examples of various 

5 methods of lifting a vessel cover, such as a manway cover, including but not limited to spring 
assists, hydraulics, pneumatics and mechanical means. The devices of the prior art accomplish 
the function for which each is intended, however, the prior art does not provide for locating a 
retaining clamp for the manway cover between the hinges, generally does not adequately protect 
the lifting mechanism from the environment and does not provide for ease of assembly or multiple 

10 means for adjustment. Therefore, it is an object of this invention to provide an adjustable biasing 
assembly comprising mating inner and outer housing and at least one flat wire spiral wound 
spring, the spring disposed between the inner and the outer housing, the outer housing rotatably 
engaged in the inner housing, the outer housing having at least one internal lug engageable with 
the outer end of the spring. 

1 5 Additionally, the prior art does not provide a mechanism which can be reversed to provide 

for closing force. Therefore, it is another object of this invention to provide an adjustable biasing 
assembly adapted for use with rotatably associated fixed and rotatable members which are 
angularly biased by a flat spiral wound spring wherein the rotatably associated fixed and rotatable 
members may be biased in an opening relationship or by reversing the orientation of the spring 

20 and associated adjusting members provide for biasing in a closing relationship. 

It is still another object of this invention to provide a lift assist mechanism comprising 
rotatably associated fixed and rotatable members which are angularly biased by a flat spiral wound 
spring wherein the rotatably associated fixed and rotatable members have integrally disposed 
abutting stops to prevent relative movement beyond a predetermined angular displacement. 

25 An aim of this invention is to provide a lift assist mechanism comprising rotatably 

associated fixed and rotatable members which are angularly biased by an adjustable biasing 
assembly, the rotatably associated fixed and rotatable members having integrally disposed abutting 
stops to prevent relative movement beyond a predetermined angular displacement and wherein 
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the fixed member has a latch mechanism rotatably associated therewith, the latch mechanism 
comprising a latch arm having a latch hook on one end thereof, the latch hook engagable with a 
latch cusp carried by the rotatable member to arrest angular movement in a closing direction. 
A goal of this invention is to provide a lift assist mechanism comprising rotatably 

5 associated fixed and rotatable members which are angularly biased by an adjustable biasing 
assembly wherein the biasing assembly has mating inner and outer housings and further has at 
least one flat wire spring disposed between the mating housings wherein an outer end of the flat 
spiral wound spring is engaged by an internal lug of the outer housing. 

A feature of this invention is to provide a lift assist mechanism comprising rotatably 

1 0 associated fixed and rotatable members which are angularly biased by one flat spiral wound spring 
enclosed within mating inner and outer housings wherein the available torque of the biasing 
assembly is adjustable by disposing an additional flat wire spring between the mating housings. 

An aim of this invention is to provide a lift assist mechanism comprising rotatably 
associated fixed and rotatable members which are angularly biased by at least one flat spiral 

15 wound spring enclosed within mating inner and outer housings wherein an internal lug disposed 
within the outer housing engages the curved outer end of the flat wire spring, the outer housing 
adjustably associated with the inner housing thus rendering the biasing assembly adjustable. 

A principle of this invention is to provide a lift assist mechanism comprising rotatably 
associated fixed and rotatable members which are angularly biased by at least one flat spiral 

20 wound spring enclosed within mating inner and outer housings wherein the outer housing has at 
least one stop, preferably six, disposed on an outer rim thereof adapted to engage at least one 
internally disposed stop, preferably six, on the mating inner housing. 

A significant feature of this invention is to provide a lift assist mechanism comprising a 
pair of rotatably associated members, a central bushing set and a biasing device, one of the 

25 members having the central bushing set affixed thereto and the other of the members rotatably 
pivoting upon a bearing surface of the bushing set, the rotatably associated members biased 
relative one to the other by the biasing device, the biasing device having one end thereof affixed 
to the central bushing set and the opposite end thereof affixed to one of the members. 
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A purpose is this invention is to provide a manway lift device which comprises a right and 
a left upper hinge bracket, a right and a left lower hinge bracket, at least two smooth bore 
bushings, at least two internally threaded bushings and at least one biasing assembly, the upper 
hinge brackets arranged in a parallel relationship, spaced apart and rigidly attached to the manway 

5 cover to be lifted, the lower hinge brackets arranged in a parallel relationship, spaced apart and 
rigidly affixed to a manway collar assembly receiving the manway cover, the right upper hinge 
bracket aligned with the right lower hinge bracket thus constituting a right-aligned pair, the left 
upper hinge bracket aligned with the left lower hinge bracket thus constituting a left-aligned pair, 
the right-aligned pair receiving one of the smooth bore bushings and one of the internally threaded 

10 bushings therethrough from opposite directions thus comprising a bushing set, the left-aligned 
pair receiving one of the smooth bore bushings and one of the internally threaded bushings 
therethrough from opposite directions thus comprising a bushing set, at least one of the bushings 
having a boss on one end thereof protruding beyond an exterior face of the lower hinge bracket 
and having dogs disposed on the opposite end thereof, the dogs engaged in dog holes disposed 

15 through the upper hinge bracket, the smooth bore bushing of the bushing set receiving a bolt 
through the internal bore thereof, the internally threaded bushing of the bushing set threadedly 
receiving the threaded end of the bolt in the internally threaded bore thereof, the bolt thus rigidly 
affixing the bushing set to the upper hinge bracket and thereby rotatably affixing the manway 
cover to the manway collar assembly, at least one of the bosses having a lift assist assembly 

20 associated therewith wherein the lift assist assembly comprises at least one biasing assembly. 

It is also a feature of this invention to provide a manway lift device wherein a lift assist 
assembly is disposed on a left-aligned pair of rotatably associated hinge members and a lift assist 
assembly is disposed on the right-aligned pair of rotatably associated hinge members thereby 
permitting a manway cover retaining clamp to be located between the left-aligned pair of rotatably 

25 associated hinge members and the right-aligned pair of rotatably associated hinge members. 

Another purpose of this invention is to provide a manway lift device comprising a right 
and a left-aligned pair of rotatably associated hinge members each of said rotatably associated 
hinge members carrying a lift assist assembly wherein the lift assist assembly disposed on the left- 
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aligned pair of members comprises two opposed co-acting biasing assemblies and the lift assist 
assembly disposed on the right-aligned pair of members comprises two opposed co-acting biasing 
assemblies and wherein the lifting torque of the lift assist assemblies disposed on the aligned pairs 
is externally adjustable. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of the preferred embodiment of the manway lift device of this 
invention having multiple lift assist assemblies shown installed on each hinge pair. 

Fig. 2 is an exploded perspective view of the preferred embodiment of the lift assist 
mechanism of the manway lift device of this invention showing two adjustable biasing assemblies. 

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

While the various features of this invention are hereinafter described and illustrated as 
rotatably associated members angularly biased by a flat, spiral wound spring having an internal 
end thereof anchored in a bushing fixedly retained in one of the members, the spring having its 
outer end thereof angularly adjustably associated with the other of the members, it is to be 

15 understood that the various features of this invention can be used singly or in various 
combinations thereof to provide adjustable biasing assemblies for a variety of purposes and/or lift 
assist mechanisms for manway covers as can hereinafter be appreciated from a reading of the 
following description. 

Referring now to the Figures, in a manway for providing access to a closed container, two 
20 parallel upper hinge brackets 1 2 are rigidly attached to a manway cover 1 00 and two lower hinge 
brackets 1 1 are rigidly affixed to the manway collar assembly 101, the slots 27 within lower hinge 
brackets 1 1 receiving a rotatable portion 28 of upper hinge brackets 12 therewithin. The manway 
cover 100 is then concentrically placed upon manway collar assembly 101 with upper hinge 
brackets 12 and lower hinge brackets 1 1 aligned, rotatable portions 28 of upper hinge brackets 
25 12 received within the slots 27 in the respective lower hinge brackets 1 1 . Referring now to one 
hinge pair 11, 12 as shown in Fig. 2, hinge bracket 12 is pivotally mounted to hinge bracket 1 1 
with at least one pivot bushing 15, though an additional pivot bushing 16 is preferably used for 
the opposed side of the hinge pair 11, 12, wherein dog ends 30, 31 of pivot bushings 15, 16, 
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respectively are inserted through an elongated hole 32 on opposed sides 33, 34 of lower hinge 
bracket 11. Pivot bushing 15 preferably has an internally threaded bore 36 for receiving the 
threaded end 39 of a shoulder bolt 19 therewithin, shoulder bolt 19 having a shoulder portion 38 
adapted to be passed through a through bore 3 7 in pivot bushing 1 6 with head 4 1 of shoulder bolt 

5 19 received within a socket 42 disposed into boss end 43 of pivot bushing 16. Shoulder bolt 19 
is then inserted through through bore 37 in pivot bushing 16 and into threaded internal bore 36 
of pivot bushing 15. Upon tightening shoulder bolt 19 into threaded internal bore 36 of pivot 
bushing 15, a rigid engagement is established between pivot bushings 15, 16 and upper hinge 
bracket 12 and thus manway cover 100 is pivotally mounted to manway collar assembly 101 

10 allowing proper opening and closing of the manway. A bearing surface 83 adjacent dog ends 30, 
31 of pivot bushings 15, 16 respectively, is adapted to bear the weight of manway cover 100 by 
rotating upon an internal surface 97 of elongated hole 32 disposed in lower hinge bracket 11. 

In order to provide powered assist in lifting manway cover 100 from manway collar 
assembly 101, at least one adjustable biasing assembly 10 is associated with hinge brackets 11, 

15 12 acting through bushings 15 and/or 16, thus constituting a lift assist assembly 110. Adjustable 
biasing assembly 10 comprises at least one spiral wound flat wire power spring 17, at least one 
inner spring housing 13 or 14 and at least one outer spring housing 20 or 21, however, adjustable 
biasing assembly 10 may contain multiple power springs 17 disposed within mating spring 
housings 13, 21 and/or 14, 20. In this preferred application of providing a lift assist assembly 1 10 

20 for lifting manway cover 1 00 from manway collar assembly 1 0 1 , the description hereinafter will 
generally refer only to one hinge pair 11,12 and the associated adjustable biasing assemblies 10 
though it should be fully understood that manway cover 100 and associated manway collar 
assembly 101 generally has two hinge pairs 12, 1 1 respectively, welded thereto. 

Referring now to Fig. 2, pivot bushing 15 has two dogs 29 protruding from dog end 30 

25 and pivot bushing 1 6 likewise has two dogs 29 protruding from its dog end 3 1 , the configuration 
of dogs 29 in pivot bushing 1 5 and pivot bushing 16 being substantially the same. Dog ends 30, 
3 1 of pivot bushings 15,16, respectively are inserted through elongated hole 32 on opposed sides 
33, 34 of lower hinge bracket 1 1 with dogs 29 received into complementary shaped dog holes 35 
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in rotatable portion 28 of upper hinge bracket 12. It is readily apparent that dogs 29 of pivot 
bushing 15 are oriented 90 degrees from dogs 29 of pivot bushing 16 thus allowing pivot 
bushings 15, 16 to both be fixedly associated with upper hinge bracket 12. Pivot bushing 15 has 
internally threaded bore 36 for receiving the threaded end 39 of a shoulder bolt 19 therewithin, 

5 shoulder bolt 19 having a shoulder portion 38 adapted to be passed through through bore 37 in 
pivot bushing 16. Shoulder bolt 19 is then inserted through through bore 37 in pivot bushing 16 
and into threaded internal bore 36 of pivot bushing 15. Upon tightening shoulder bolt 19 into 
threaded internal bore 36 of pivot bushing 15, a rigid engagement is established between pivot 
bushings 15, 16 and upper hinge bracket 12 and thus pivot bushings 15, 16 move in concert with 

10 upper hinge bracket 12 when manway cover 100 is pivoted relative to manway collar assembly 
101. 

Lower hinge bracket 1 1 preferably has an enlarged octagonal protrusion 44 on both side 
faces 81, 82 thereof, enlarged octagonal protrusion 44 substantially centrally disposed around 
elongated hole 32, octagonal protrusions 44 receiving an octagonal aperture 45 disposed through 

15 the closed end wall 46 of inner spring housings 13, 14. Inner spring housings 13, 14 are mirror 
image in construction having internal features thereof that mate with corresponding external 
features of outer spring housings 21, 20 such that inner spring housing 13 and outer spring 
housing 21 comprise a right side pair and inner spring housing 14 and outer spring housing 20 
comprise a left side pair, the mating features of these pairs of spring housingsl3/21, 14/20 to be 

20 hereinafter fully explained. By utilizing the mating octagonal apertures 45 of inner spring housing 
13 and/or 14 and octagonal bosses 44 of lower hinge bracket 11, respectively, a non-rotating 
engagement between inner spring housing 13 and/or 14 with lower hinge bracket 11 is 
established. Thus, in this preferred application, inner spring housing 13 and/or 14 remains 
engaged with lower hinge bracket 1 1 and subsequently to manway collar assembly 101. Inner 

25 spring housing 13 and/or 14 is not affixed to lower hinge bracket 11, however inner spring 
housing 13 and/or 14 will be held in engagement with lower hinge bracket 1 1 by the installation 
of at least one power spring 17 retained upon bushings 15, 16 by a retainer clip 18 disposed in 
an annular groove 47, 47' machined into the outer peripheral surface 48 of bushings 15, 16. 
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Preferably, two power springs 1 7 are then axially mounted to bushing 1 5, 1 6 on the same side 3 3 
or 34 of lower hinge bracket 11 utilizing longitudinal slots 49 disposed into outer peripheral 
surface 48 of bushings 15, 16 to retain the inner end 40 of power springs 17 therein. It is 
preferred that the open ends 50 of adjacent pairs of power springs 17 disposed upon one bushing 

5 1 5, 16 are diametrically opposed in order to negate any significant end force upon outer housing 
21. For instance, when mounting two power springs 1 7 to bushings 1 5, 1 6, one power spring 1 7 
has its free outer end 50 arranged at a 3 o'clock position while the other power spring 1 7 has its 
free outer end 50 arranged at a 9 o'clock position. As will become readily apparent hereinafter, 
power spring 17 having free outer end 50 arranged at the 9 o'clock position has free end 50 

10 opening upwardly and power spring 17 having free outer end 50 arranged at 3 o'clock position 
has free end 50 opening downwardly. Though power springs 17 preferably have ends 50 
diametrically opposed, it is within the scope of this invention to provide for unbalanced 
orientation. Upon assembly of power springs 17 to pivot bushings 15, 16, retainer clip 18 is 
disposed adjacent the outer most power spring 1 7 into annular groove 47. Where only one power 

15 spring 17 is assembled to pivot bushing 15 and/or 16, retainer clip 18 is disposed into the inner 
most annular groove 47' disposed into outer peripheral surface 48 of bushing 15 and/or 16. At 
this point, inner end 40 of power spring 17 is rotatably associated with upper hinge bracket 12 
through bushings 15 and/or 16 though no power assist is provided for lifting manway cover 100 
from manway collar assembly 101 as free outer end 50 of power spring 17 is not yet associated 

20 with lower hinge bracket 1 1 . As will be fully explained hereinafter, free outer end 50 of power 
spring 17 will be associated with lower hinge bracket 1 1 by capturing free outer end 50 with one 
of internally disposed lugs 5 1 disposed on an internal surface 52 of external rim 63 of outer spring 
housing 20, 21 though internal lugs 51 are only visible in outer spring housing 21. Though lugs 
5 1 are shown disposed entirely within the confines of peripheral wall 63, it is within the scope of 

25 this invention to dispose lugs 51 through peripheral wall 63 as slots longitudinally through 
peripheral wall 63 wherein outer end 50 of power spring 17 would be engaged by lug 51 upon 
assembly of outer spring housing 20, 21. It should be readily apparent here, that the number of 
adjustable biasing assemblies 1 0 and/or the number of power springs 1 7 disposed on bushing 1 5 
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and/or 16 depends upon the torque required to raise manway cover 100 from manway collar 
assembly 101. Generally, at least one power spring 17 is disposed within at least one of housing 
pairs 13/21, 14/20 on each hinge pair 11, 12. Where the mass of manway cover 100 is 
substantial, two power springs 17 are disposed within each housing pair 13/21, 14/20 on each 

5 hinge pair 11, 12 and thus a total of eight power springs 17 are available to assist in lifting 
manway cover 100 from manway collar assembly 101. 

Upon assembling the required number of power springs 17 to pivot bushings 15 and/or 
16, outer spring housing 20 and/or outer spring housing 21 is axially positioned to enclose power 
springs 17. Preferably, inner spring housings 13,14 and outer spring housings 20, 21 are marked 

10 with a preferred orientation such that assembly of outer spring housings 20, 21 to inner spring 
housings 14, 13, respectively, is easily accomplished. Once axially positioned and properly 
oriented, outer spring housing 20 and/or outer spring housing 21 is pressed firmly inwardly into 
the open cup shaped portion 53 of the respective inner spring housing 14 and/or 13. While 
continuing to apply axial pressure upon outer spring housing 20 and/or 21, outer spring housing 

15 20 and/or 21 is rotated in the proper direction to engage internal lugs 51 with outer ends 50 of 
power springs 17. By engaging internal lugs 51 with outer ends 50 of power springs 17, power 
springs 17, when rotated through an angular displacement, provide the required lifting torque to 
assist in raising manway cover 100 from manway collar assembly 101. The lifting torque 
provided by power spring 17 may additionally be adjusted by choosing one of a multiple of 

20 available angular displacements between the outer spring housings 20, 21 with the respective 
inner spring housings 14, 13, the multiple of angular displacements hereinafter explained. Where 
more than two power springs 17 are installed upon central bushing set 76, it may be necessary 
to provide for a bearing surface through outer spring housing 20, 21 to provide support for outer 
spring 20, 21 thus reducing the tendency for outer spring housing 20, 21 to become cocked 

25 relative to the respective inner spring housing 14, 13. The bearing surface, not shown, may be 
disposed through hexagonal boss 69 or disposed into a surface opposite surface 65. 

Referring now to inner spring housing 14 and to outer spring housing 20 appearing on the 
left side of Fig. 2, it being understood that inner spring housing 13 and outer spring housing 21 
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are substantially equal but of mirror image, an external rim 63 is disposed peripherally about the 
open side 64 of cup shaped outer spring housing 20. External rim 63 preferably has a plurality 
of external pawls 54 disposed thereabout, each external pawl 54 comprising a ramp portion 59, 
a flat portion 60 and a stop portion 61, stop portion 61 disposed substantially perpendicular to 

5 external rim 63 and adapted to engage a similar stop 58 disposed within inner spring housing 14. 
The plurality of external pawls 54 permit engagement of outer spring housing 20 with inner spring 
housing 14 in a plurality of circumferential positions thus providing for external adjustment of the 
lifting torque required of adjustable biasing assembly 10 of lift assist assembly 110 as power 
springs 1 7 may be wound to a plurality of torques associated with the plurality of circumferential 

10 positions. Disposed on an internal surface 62 of closed end wall 46 of inner spring housing 14 
is a plurality of internal ratchets 55, ratchets 55 comprising a ramp 56, a flat 57 and stop 58, stop 
58 disposed substantially perpendicular to internal surface 62 such that stop 61 of external pawl 
54 will firmly engage stop 58 of internal ratchet 55. Ramps 59 and 56 are provided on external 
pawls 54 and internal ratchets 55, respectively, in order to provide for ease in winding power 

15 springs 17 without pulling outer spring housing 20 away from inner spring housing 14. Flats 57 
of internal ratchets 55 and flats 60 of external pawls 54 space apart internal ratchets 55 on internal 
surface 62 and external pawls 54 about external rim 63. It has been found by the inventor hereof 
that six external pawls 54 and six internal ratchets 55 are sufficient to provide for the plurality of 
circumferential positions thus providing adjustable torque settings for adjustable biasing assembly 

20 10. These additional mating features, that is, external pawls 54 and internal ratchets 55 insure 
that outer spring housing 20 locks in position at increments of rotation in order to resist counter 
rotation of outer spring housing 20 as power springs 17 are being wound to the torque setting 
required. Upon engaging internal lugs 51 of outer spring housing 20 with free outer ends 50 of 
power springs 17 and engaging stops 61 against stops 58, power springs 17 are thus now 

25 associated with lower hinge bracket 11. Outer spring housings 20, 21 are provided with a 
hexagonal boss 69 on the outer surface 65 thereof, hexagonal boss 69 adapted to be engaged with 
a wrench in order to rotate outer spring housing 20, 21 for further winding power springs 17 
beyond a torque setting possible using only hand rotation of outer spring housing 20, 21 . Since 
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power springs 17 will be unwinding when raising manway cover 100 from manway collar 
assembly 101, power springs 17 may be wound to a position where the individual coils thereof 
are substantially touching thus providing the maximum torque available though, of course, power 
springs may be wound to a lesser torque for a lesser load as hereinbefore stated. 

5 Outer spring housing 20, 21 is removably retained upon inner spring housing 14, 13 

respectively by removable rivets 108 disposed through rivet holes 67 in outer peripheral wall 70 
of outer spring housing 20, 21 and into holes 68 drilled through outer peripheral wall 71 of inner 
spring housing 14, 13, respectively. The removable rivets 108 are provided to guard against 
counter rotation of outer spring housing 20, 21 that may be caused by accidental jarring of outer 

1 0 spring housing 20, 2 1 while working around manway cover 1 00 . Additionally, drain holes 66 are 
provided in outer peripheral wall 70 of outer spring housing 20, 2 1 in order to relieve any buildup 
of moisture within the outer spring housing 20, 21 and inner spring housing 14, 13, respectively. 
In the preferred embodiment, upper hinge bracket 12, lower hinge bracket 1 1, power springs 17, 
retainer clip 1 8, shoulder bolt 1 9 and pivot bushings 1 5, 1 6 are preferably stainless steel and inner 

15 spring housings 13, 14 and outer spring housings 20, 21 are formed from glass-filled polymer. 

Adjustable biasing assembly 10 comprises mating inner and outer spring housings 13,21 
respectively, and at least one flat wire spiral wound power spring 17, power spring 17 disposed 
between inner 1 3 and outer spring housing 2 1 , outer spring housing 2 1 rotatably engaged in inner 
spring housing 13, outer spring housing 21 having at least one internal lug 51 engageable with 

20 the outer end 50 of power spring 1 7. Adjustable biasing assembly 1 0 is preferably associated with 
a fixed member 111, such as lower hinge bracket 1 1, a rotatable bushing set 76 comprised of 
bushings 1 5 and 16 and a rotatable member, such as upper hinge bracket 12, for angularly biasing 
rotatable member 1 12 with respect to fixed member 111. Inner spring housing 13 is carried by 
fixed member 111, fixed member 111 having rotatable bushing set 76 passing therethrough, 

25 rotatable bushing set 76 fixedly engaged in rotatable member 112 with bushing set 76 receiving 
and retaining inner end 40 of power spring 17 therein. By rotating outer spring housing 21 
clockwise as shown by arrow 99, fixed member 1 1 1 and rotatable member 1 12 are biased by 
power spring 17 in an opening relationship. As can be observed on outer surface 65 of outer 
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spring housing 20, direction arrow 99 is embossed thereupon. Where two adjustable biasing 
assemblies 10 are mounted to boss ends 80 and 43 of bushings 15, 16, respectively, it is readily 
apparent that by rotating both outer spring housings 20, 21 in a clockwise direction shown by 
arrow 99, a greater torque between fixed member 1 1 1 and rotatable member 1 12 is established. 

5 Furthermore, it should be readily apparent that by reversing the locations of adjustable biasing 
assemblies 10, that is, by placing biasing assembly 10 comprising power springs 17, inner spring 
housing 13 and outer spring housing 21 upon boss end 80 of bushing 15 and likewise placing 
adjustable biasing assembly 10 comprising power springs 17, inner spring housing 14 and outer 
spring housing 20 upon boss end 43 of bushing 16 and rotating spring housings 20, 21 in a 

10 counterclockwise fashion as shown by arrow 98, biasing of fixed members 1 1 1 and rotatable 
members 1 12 in the closing direction is provided. 

Multiple ways of adjusting the torque between fixed and rotatable members 111, 112, 
respectively, may be accomplished as follows. First, as hereinbefore recited, as outer spring 
housings 21, 20 are adjustably associated with inner spring housing 13, 14, respectively, one 

15 method of adjusting the torque between fixed member 1 1 1 and rotatable member 1 12 comprises 
one power spring 17 disposed within one housing pair 13/21 or 14/20 which is wound through 
any one of several incremental steps as stops 58 retain stops 61 at the end of each incremental 
step. Secondly, the available torque of adjustable biasing assembly 10 is adjustable by disposing 
an additional flat wire power spring 17 between mating housing pairs 13, 21 and/or 14, 20 and 

20 rotating outer spring housings 20 and/or 2 1 in the clockwise direction 99 through at least an angle 
to engage outer ends 50 of power springs 17 and by winding further to provide biasing force 
between fixed member 1 1 1 and rotatable member 112. Preferably, outer spring housings 20, 21 
have six external pawls 54 disposed on external rim 63 thereof and inner spring housings 13, 14 
have six internal ratchets 55 adapted to engage external pawls 54, six incremental positions may 

25 be achieved for each full rotation of outer spring housing 21, 20 with respect to inner spring 
housing 13, 14. By providing the same number of external pawls 54 and internal ratchets 55, 
housing pairs 13, 21 and 14, 20 substantially retain a parallel relationship thus providing for ease 
of rotation of outer spring housings 21, 20 with respect to inner spring housings 13, 14. Though 
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six external pawls 54 and six internal ratchets 55 are recited in this application, it is within the 
scope of this invention to provide for more or fewer of either ratchets 55 or external pawls 54. 
A third method of increasing the available torque biasing rotatable member 112 from fixed 
member 1 1 1 is to provide a second biasing assembly 10 upon one bushing set 76 and rotating the 

5 respective outer spring housings 20, 21 to an incremental rotation to provide for the required 
torque. Fourth, additional torque may be provided by disposing additional adjustable biasing 
assemblies 10 upon both boss ends 43, 80 of both bushing sets 76 of each hinge pair 72, 73 as 
shown in Fig. 1 and rotating the respective outer spring housings 20, 21 through the required 
angle. Additionally, it is possible to provide for a progressive torque for manway lifting device 

10 1 50 by providing biasing assemblies 10 on each boss end 43, 80 of bushing sets 76 and rotating 
at least one outer spring housing 20, 21 through one angle of rotation after engaging outer ends 

50 of power springs 1 7 with internal lugs 5 1 and rotating at least one other outer spring housing 
20, 21 through a different angle of rotation after engaging outer ends 50 of power springs 1 7 with 
internal lugs 51. Though it is preferable that the torque provided to each aligned pair 72, 73 of 

15 members 1 1 1, 1 12 is equal, it is possible to provide a nearly infinite number of combinations of 
torque through the use of multiple adjustable biasing assemblies 1 0, one or two power springs 1 7 
within individual adjustable biasing assemblies 10 and the incremental rotation of outer spring 
housings 20, 21 with respect to inner spring housings 14, 13 respectively. Though only two lugs 

51 are shown disposed upon peripheral wall 52, and four slots 49 are shown disposed in each 
20 bushing 15, 16, it is fully understood that the drawings and descriptions of these parts are 

illustrative of the concept of this invention and therefore the number of lugs 5 1 and slots 49 may 
be varied to provide for additional adjustability for adjustable biasing assemblies 10. 

In some applications, it may be sufficient to provide only one adjustable biasing assembly 
10 associated with fixed member 1 1 1 and movable member 1 12 and therefore, bushing set 76 
25 need not have boss end 43 extend beyond external face 82 of fixed member 111. In this instance, 
a shortened bushing set 76 ! is used. Shortened bushing set 76 f comprises bushing 15 fixedly 
engaged in movable member 1 12 and a reduced length bushing 16', shown spaced above bushing 
16 which is rotatably disposed on a shortened shoulder bolt 19', reduced length bushing 16' 
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having bearing surface 83 adjacent to boss end 43. As no power spring 17 is associated with 
reduced length bushing 16', no longitudinal slots 49 or annular grooves 47 are disposed into outer 
peripheral surface 48, however, shortened shoulder bolt 19' is passed through smooth internal 
bore 37 thereof and into internally threaded bore 36 of bushing which will receive threaded end 
5 39 of shoulder bolt 19' therein as in other embodiments. 

Rotatably associated fixed member 1 1 1 and rotatable member 1 12 are biased by power 
spring 17 into an opening relationship, however, fixed member 1 1 1 and rotatable member 112 
have abutting stops 87, 102 respectively, to prevent relative movement beyond a predetermined 
angular displacement. Preferably, for a manway cover 100, stop 87 abuts stop 102 as manway 
10 cover 100 passes a substantially vertical position, however, stops 87, 102 may be provided to 
arrest movement of manway cover 100 at another position as required by the specific application. 
In the instant invention, adjustable biasing assembly 10 assists with biasing rotatable member 1 12 
with respect to fixed member 1 1 1 to the desired position and thereafter a latch cusp 88 of a 
hatchet head protrusion 86 on the peripheral surface 103 of movable member 112 carrying stop 
15 87 on one side thereof and a latch cusp 88 opposite stop 87 is engaged by a latch hook 91 of a 
latch mechanism 22 carried on fixed member 111. Latch mechanism 22 is rotatably disposed on 
a post 90, latch mechanism 22 comprising a latch arm 23 with latch hook 91 on one end 104 
thereof, latch hook 91 engagable with latch cusp 88 carried by rotatable member 1 12 to arrest 
angular movement in a closing direction. Latch arm 23 has an ear 96 disposed adjacent an end 
20 105 opposite end 104, ear 96 having a post hole 92 disposed therethrough for receiving a post 
(not shown) protruding from hidden side face 89 ! of a hinge arm 84 of fixed member 111. Latch 
arm 23 further has a spring receiving hole 106 in a top surface 107 thereof, spring receiving hole 
106 receiving a compression spring 25 therein at assembly of latch mechanism 22 to fixed member 
1 1 1 . A retainer plate 24 has a post hole 93 disposed therethrough for being received over a post 
25 90 protruding from the exposed side face 89, retainer plate 24 and latch arm 23 having matching 
retainer holes 94, 95 respectively, therethrough. Holes 94 are threaded for receiving the threads 
of cap screws 26 to retain latch mechanism 22 upon fixed member 111. 

In an alternate embodiment, lift assist assembly 1 10' of this invention may comprise only 
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one pair 72, 73 of rotatably associated members 111, 112, a central bushing set 76 and a biasing 
device 115 such as a flat spiral wound power spring 17, one of members 111 having central 
bushing set 76 rotatably associated therein, the other of said members 1 12 having central bushing 
set 76 affixed thereto and rotatably pivotable upon bearing surface 83 of bushing set 76. 
5 Rotatably associated members 1 1 1 , 1 1 2 are biased relative one to the other by biasing device 115, 
biasing device 1 1 5 having an inner end 40 thereof affixed to central bushing set 76 and outer end 
50 thereof affixed to member 111 on a post 116 protruding from exterior face 81 and/or 82 of 
member 1 1 1 . Lift assist assembly 1 1 0' may have members 111,112 affixed to the respective parts 
of the associated application, members 111 and 112 aligned for receiving bushing set 76 
10 therethrough and thereafter have power spring 17 inserted into one longitudinal slot 49. Power 
spring 1 7 is then rotated through an angular displacement equal to the torque required for biasing 
members 111 and 112 in the required direction wherein outer end 50 of power spring 17 is 
displaced from the plane of power spring 17 a sufficient amount to place outer end 50 over post 
116. In this alternate embodiment, power spring 17 and central bushing set 76 are exposed to the 
1 5 environment, however, since preferably power spring 1 7 and central bushing set 76 are made from 
stainless steel, chromed steel or the like, exposure to the environment is not detrimental. As with 
other embodiments in this invention, more than one lift assist assembly 1 10' may be associated 
with multiple pairs 72, 73 of members 111, 1 12 to provide for additional torque. Additionally, 
multiple power springs 17 may be disposed upon central bushing set 76. 
20 In another alternate embodiment, post 1 1 6 may be disposed on internal surface 62 of inner 

spring housing 13 or 14 and power spring 17 thereafter placed in longitudinal slot 49 of bushing 
set 76. By rotating inner spring housing 13 or 14 with respect to fixed member 1 1 1 with outer 
end 50 of power spring 17 engaged with post 1 16 and engaging octagonal aperture 45 of inner 
spring housing 13 or 14 with octagonal protrusion 44 on fixed member 111, rotatable member 
25 1 1 2 is biased with respect to fixed member 111. Power spring 1 7 may then be retained in position 
on bushing set 76 by retainer clip 18 placed in annular groove 47, 47' thus also retaining inner 
spring housing 13 or 14 against fixed member 111 and maintaining the torque relationship 
between fixed member 1 1 1 and rotatable member 112. 
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Referring to Figs. 1 and 2, a manway lift device 150 comprises a right and a left upper 
hinge bracket 12, a right and a left lower hinge bracket 1 1, at least two smooth bore bushings 16, 
at least two internally threaded bushings 1 5 and at least one adjustable biasing assembly 10. Upper 
hinge brackets 12 are arranged in a parallel relationship, spaced apart and rigidly attached to 
manway cover 100 to be lifted. Lower hinge brackets 11 are similarly arranged in a parallel 
relationship, spaced apart and rigidly affixed to manway collar assembly 101 for receiving 
manway cover 100. Right upper hinge bracket 12 is aligned with right lower hinge bracket 1 1 
thus constituting a right-aligned pair 72 and left upper hinge bracket 12 is aligned with left lower 
hinge bracket 1 1 thus constituting a left-aligned pair 73. Right-aligned pair 72 receives one of 
smooth bore bushings 1 6 and one of internally threaded bushings 1 5 therethrough from opposite 
directions 74, 75 thus comprising a bushing set 76. In like manner, left-aligned pair 73 receives 
one of smooth bore bushings 16 and one of internally threaded bushings 15 therethrough from 
opposite directions 74, 75 thus comprising another bushing set 76. In each bushing set 76, at 
least one of bushings 15, 16 has a boss 78, 79 on one boss end 80, 43 thereof respectively, boss 
78, 79 protruding beyond an exterior face 81, 82 of lower hinge bracket 11. Bushings 15, 16 
further have dogs 29 disposed on the opposite end 30, 3 1 thereof, dogs 29 engaged in dog holes 
3 5 disposed through upper hinge bracket 12. Smooth bore bushing 16 ofbushing set 76 receives 
shoulder bolt 19 through internal bore 37 thereof and internally threaded bushing 15 ofbushing 
set 76 threadedly receives the threaded end 39 of shoulder bolt 19 in internally threaded bore 36 
thereof. Thus, shoulder bolt 19 rigidly affixes bushing set 76 to upper hinge bracket 12 and 
thereby rotatably affixes manway cover 100 to manway collar assembly 101, at least one of bosses 
78 of aligned pairs 72, 73 having adjustable biasing assembly 10 associated therewith. Likewise, 
smooth bore bushing 16 of the other bushing set 76 receives shoulder bolt 19 through internal 
bore 37 thereof, internally threaded bushing 15 of the other bushing set 76 threadedly receiving 
the threaded end 39 of shoulder bolt 19 in internally threaded bore 36 thereof, shoulder bolt 19 
thus rigidly affixing the other bushing set 76 to upper hinge bracket 12 and thereby rotatably 
affixing manway cover 100 to manway collar assembly 101, at least one of bosses 79 of both 
aligned pairs 72, 73 also having adjustable biasing assembly 1 0 associated therewith. Additionally, 
each boss 78, 79 of each bushing set 76 may have adjustable biasing assembly 10 associated 


Gayer, Docket 20317 


19 


September 24, 2003 


therewith for providing additional lifting force for manway cover 100, In the preferred 
embodiment, adjustable biasing assembly 10 is retained on left-aligned pair 73 of members by 
retainer clip 18 disposed in annular groove 47 about bushing 15 adjacent at least one power 
spring 17 and adjustable biasing assembly 10 is retained on right-aligned pair 72 of members by 

5 retainer clip 18 disposed in annular groove 47 about bushing 15 adjacent at least one power 
spring 17. Manway lift device 150 having adjustable biasing assembly 10 disposed on boss 78, 
79 protruding from exterior face 81, 82 of left-aligned pair 73 of members thus constitutes a left 
lift assist assembly 110 and adjustable biasing assembly 10 disposed on boss 78, 79 protruding 
from exterior face 8 1 , 82 of right-aligned pair 72 of members thereby constitutes a right lift assist 

10 assembly 1 10, As a space 1 13 is left between right lift assembly 1 10 and left lift assembly 1 10, 
a manway retaining clamp 114 may be located between left-aligned pair 73 of members and right- 
aligned pair 72 of members. For many biasing operations, especially those biasing operations 
requiring considerable biasing force, left lift assist assembly 1 10 disposed on left-aligned pair 73 
of members comprises two opposed co-acting adjustable biasing assemblies 1 0 and right lift assist 

15 assembly 110 disposed on right-aligned pair 72 of members comprises two opposed co-acting 
adjustable biasing assemblies 10, left lift assist assembly 110 and right lift assist assembly 110 
separately adjustable. The lifting torque of left lift assist assembly 1 1 0 is externally adjustable by 
gripping outer spring housing 20 and/or 21 by hand and rotating same through an angular 
displacement engaging internal ratchets 55 with external pawls 54 and the lifting torque of right 

20 lift assist assembly 110 likewise externally adjustable in the same manner or by engaging 
hexagonal boss 69 with a wrench and rotating spring housing 20 or 21 through the same or 
another angle of rotation. 

While the present invention has been described with reference to the above described 
preferred embodiments and alternate embodiments, it should be noted that various other 

25 embodiments and modifications may be made without departing from the spirit of the invention. 
Therefore, the embodiments described herein and the drawings appended hereto are merely 
illustrative of the features of the invention and should not be construed to be the only variants 
thereof nor limited thereto. 
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